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Advanced Course of Aerospace Guidance and Control
1 ESEER - B kK i 2HM

2 B# : Objective
The objective of this lecture is to gain the knowledge of the
basic theory of flight dynamics, guidance and control, and their
application to spacecraft and aircraft.

3 ¥¥ETHE : Class Overview
You will learn the basic theory of flight dynamics, guidance
and control of spacecraft in the first half of lecture, and those of
aircraft in the latter half.
I. Aircraft
(1) Introduction to Aircraft
(2) Aircraft Systems
(3) Flight Control Systems
(4) Equations of Motion and Linearization
(5) Stability and Trim Performance
(6) Aircraft Dynamic and Control
(7) Stability Augmentation
1. Spacecraft
(1) Introduction to Attitude Control of Spacecraft
(2) Definition of Attitude and Equations of Motions
(3) Feedback Control with On-Off Thrusters
(4) Attitude Control with Reaction Wheels
(5) Attitude Stabilization with Spin
(6) Gravity Gradient Torque and Attitude Stabilization
(7) Geomagnetic Field, Solar Radiation Pressure and
Aerodynamic Torque
(8) Spacecraft Sensor and Attitude Determination
(9) Translational Motions in Circular Orbit
111. Rocket
(1) Introduction to Rocket
(2) Navigation Guidance and Control

4 FHii/55% : Grade Evaluation
Grade is evaluated by taking the score of final exam or
submission of reports into account.

5 mEgLo;E=EIA  Guidline for Students
It is desirable or recommended for the students to take courses
related to “Fluid Dynamics (Aerodynamics)”, “Dynamics of
Machinary” and "Control Engineering" in the undergraduate
course.

6 RENFE (FE 158 DT : Preparation and Review
Learn the class topics by reading the references in advance, and
review the distributed prints to resolve all the questions.

7 BEIE - 8EE : Textbook and References

[1] Blakelock, John, H., “Automatic Control of Aircraft and
Missiles,” John Wiley and Sons Inc. (1965).

[2] McRouer, Duane, etal, “Aircraft Dynamics and Automatic
Control,” Princeton University Press (1973).

[3] McLean Donald, “Automatic Flight Control Systems,”
Prentice Hall International Ltd. (1990).

[4] IEETE— M AR, WU A
(1982).

[5] Vladimir A. Chobotov: Spacecraft Attitude Dynamics and
Control, Krieger Publishing Company (1991).

[6] Marcel J. Sidi: Spacecraft Dynamics and Control,
Cambridge University Press (1997).

[7]1 Peter C. Hughes, “Spacecraft Attitude Dynamics”, Dover
(2004).

[8] Anton HJ. De Ruiter, et al., “Spacecraft Dynamics and
Control“, John Wiley & Sons (2013).

[O] JREIEE @ FHAAR, BHEAE (1995 4F).
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Advanced High Velocity Impact Engineering

1 E5ER - By RE WE 28

2 B®W
The objective of this lecture is to gain the knowledge of the
basic theories of high velocity impact such as fan blade off
damage on fan case or hypervelocity impact on space structure
such as space debris impact on International Space Station. In
this lecture stress propagation and mechanism of hypervelocity
impact phenomena will be addressed.

3 Sl
(1) Introduction of space debris
(2) Introduction of low, high, hypervelocity impact
(3) Fundamental relationships (1)
(4) Fundamental relationships (2)
(5) Material response (1: metals and ceramics)
(6) Material response (2: composites)
(7) Impedance
(8) Non-penetrating impacts
(9) Strength Effect
(10) Tate model
(11) HVI: semi-infinite target
(12) HVI: finite target
(13) Hydrocode
(14) Scale Modeling
(15 Summary
4 FHErTE

Grade is evaluated by taking the score of short quiz and
presentations into account.

5 BELoFr==Ea
It is desirable or recommended for the students to take
courses related to “Strength of Material”, “Solid
Mechanics” and so on in the undergraduate course.

6 ERNFE (FE - EE) OER
You should read distributed materials before the lecture
and investigate some technical words which you cannot
understand after the lecture.

7 RE-SEE
(1) Zukas et al, Impact Dynamics, KRIEGER, 1982
(2) Melosh, Impact Cratering, OXFORD, 1989
(3) Horie and Sawaoka, Shock Compression Chemistry
of Materials, KTK Scientific Publishers, 1993
(4) http://hitfjscnasa.gov/hitfpub/main/index html
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High-speed Gas Dynamics
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7 BRE-SEE

PRl | AR AT A

ZEE

(1) JD.Andarson, Jr, Hypersonic and  High
Temperature Gas Dynamics, McGraw-Hill (1989)

(2) Bird, GA., Molecular Gas Dynamics and the Direct
Simulation of Gas Flow, Oxford (1994)

(3) HAMMWZES fi, BT - 2 Foii, 337 HAR1996)

(4) /IR 4R, BAERAET 5Ny B 7 7, H352003)

WA L2518 (B)EMAH

Oy SRR

Advanced Robot Control
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215) 2 R TH ARy FORlERIE, TRy b ERE
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3 EEEtE

Rotation Matrix

Euler Angles and Quaternion
Rigid Body Motion in Space
Homogeneous Transform
Coordinate frames of the Links
Forward Kinematics

Jacobian Matrix

Inverse Kinematics

Kinematic Redundancy
Equation of Motion of a Rigid Body
Euler-Lagrange Formulation
Newton-Euler Formulation
Joint-Space Control
Workspace Control

Contact Motion Control
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(1) W - R, oRy be—ary, BEEE

(2004)

(2) AARE, FORy b0l Hi, SEEEQ2002)

(3) FIMER TRy MR 2 054(1999)
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Advanced Visual Information Analysis
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1. Fim
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T
21 Image Formation and Image Models
22 Early Vision-Single image
221 Linear Filters
222 Edge Detection
223 Texture
23 Early Vision- Multiple images
231 The Geometry of Multiple Views.
232. Stereopsis
233, Affine Structure from Motion
24  Mid-Level Vision
25 High-Level Vision
3. PGS B - B
31 Applications
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ZHEE:

(1) David A. Forsyth, Jean Ponce: Computer Vision A
Modern Approach (Pearson Education Limited)

(2) IEEE Transactions on Pattern Analysis and
Machine Intelligence (IEEE)

(3) IEEE Conference on Computer Vision and Pattern
Recognition Papers (IEEE)

=il S

Advanced Vehicle Control
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Control Engineering Internship I ~1I
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Technical English, I, I
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Introduction to Control Engineering I ,1I,1I
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Advanced Mathematical Programming and Control I
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Advanced Mathematical Programming and Control II Advanced Computational Mathematics I
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Advanced Computational Mathematics II
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Advanced Quantum Mechanics I
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Mechanical Engineering Practical Experience in Companies
or Organizations
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Mechanical engineering Lectures arranged by external
organizations
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Applied Engineering Materials
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Practical English Communication I

1 (BB - B  LOUCKY John Paul 1 Hiff
2 B®

The specific goals of this course are 1) to empower students
to learn new English words and expressions using cutting edge
online technology tools; 2) to cultivate students’  ability to read
and understand print and online texts at higher levels; 3) to
develop students’ critical thinking, expository and analytical
skills; 4) to have fun learning to choose free online readings to
help build their English reading speed and accuracy of
comprehension; and 5) to improve students  general writing
ability in terms of originality of concept, effectiveness of
explanatory skills, maturity of diction, sentence structure, and
paragraph development when doing short reports or writing
exchanges using assigned formats, topics and target vocabulary.

3 REEtE

4

As university education develops around the world, the field
of engineering is becoming much more internationally
competitive. ~ As English has become the international language
for all professionals, the ability to read, understand and
communicate through written English has become a necessary
skill for all Japanese engineers. The aim of this class is to develop
each student’s English reading and writing abilities. In so doing,
we aim to help empower you to comprehend your professional
literature, namely engineering journal articles — in English, but
also to gain enough confidence to USE English more actively,
both online and in person. As more and more journals are
requiring abstracts written in English, students will also learn how
to write article abstracts in English. This course aims to teach
students how to read both print and online material with better
understanding using modern CALL technology. Students also
learn essential skills to communicate information and ideas
clearly, creatively, and effectively through writing. In class,
students will read and discuss technical and historical texts and
learn to read and think more critically. Students are also
encouraged to take advantage of modern technology for strategic
reading and writing tasks, learning high level vocabulary by using
a bilingual, computerized Semantic Field Keyword Approach.

M
The grading criteria will be based on the following:

+ Handing in Homework on Time and Content: significant,
interesting, appropriate, well thought-out, and appropriate to
the assignment.

- Organization: well-organized sentences, use of clear topic and
summary sentences, convincing and easy to follow.

- Grammar/Vocabulary: comprehensible with few errors.

Evaluation Components:

Attendance & Class participation in Discussions 40%,
Assignments 50%, Final 10%

5 EBELOIEFR

6 &%

All materials are to be typed and handed in on time. Personal
earphones may be used ONLY when doing an article that has
Audio Listening support or activity.

F8 (F& - 88 OfEr
Read assigned articles from text or online and do written
reports on one per week.

7 ERE

Loucky, J. P. (1995). Famous Leaders Who Influenced
Japan’s Internationalization.  Loucky’s Website: http:/Avww.
CALL4ALL.us

FeimtRRE Y A T A LFEEY (A)FLEFHE
K¥I=1 -5 —aViGEE
Practical English Communication 1T
1 IBEER - B  LOUCKY John Paul 1 Hf7
2 BN
4" Quarter will emphasize analyzing online Engineering
articles, while building up students’ vocabulary and

comprehension skills. Mainly reviewing and collating data about
online learning and presenting these in E-Learning R&D Groups
will be the theme of this 4th Quarter. Semantic Field Keywords
will be used as a means to help students rapidly build up their
English academic vocabulary and writing skills.

3 ZEEtE

a4

3 Quarter A portion of this course will mainly help students
to improve their reading of texts and online readings related to
both Engineering and Japan’s opening and development. These
skills will then be applied online even more during 4™ Quarter,
which will emphasize E-Learning research and development.

Major Open Sources sites used to develop language skills by
teachers will be reviewed both individually and by research
groups. Based on these Websites will be created to summarize dn
present findings to the rest of the class. Oral and written
presentation skills will be stressed and built up.

SHETE
The grading criteria will be based on the following:

- Handing in Homework on Time and Content: significant,
interesting, appropriate, well thought-out, and appropriate to
the assignment.

- Organization: well-organized sentences, use of clear topic and
summary sentences, convincing and easy to follow.

- Grammar/Vocabulary: comprehensible with few errors.

Evaluation Components:

Attendance & Class participation in Discussions 40%,
Assignments  50%, 10% based on  FINAL: English
Proficiency Level Test and Reading Comprehension test.

5 BELOISHIR

6 ERNFE (FE-

All materials are to be typed and handed in on time. Personal
earphones may be used ONLY when doing an article that has
Audio Listening support or activity.

&8 DR
Read assigned articles from text or online and do written
reports on one per week.

7 BRE
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Loucky, J. P. (1995). Famous Leaders Who Influenced
Japan’ s Internationalization. Loucky’s Website: http:/Avww.
CALL4ALL.us

Online Engineering Journals and E-Learning Teacher Sites.
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Fundamental Engineering Science II
1 eSS - B B O1HfE
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DT R HIE T A,
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Advanced Mathematical Programming and Control I
1 eSS - B HH s 1HA

2 By
BEEEFNR TN TY XLOFN X ) MR Y AT 4
DY & TORBE L EIIE R RS 2R TEE LTH
NRL—=2aryX - JH—F (OR) bbb, AH#EFXTIE, £
CCHEEET 5 (BAENE) OFRII OV TR T 5,
BEEHORENTFEE W O BT, RN % 2
FRMEE: (7T XN CEFERD Do

3 HEEtE

(1) OR D

(2,3,4) Boofid

(5,6) )L — MEE
(7.8) R—b+7 V) Tl

4 FHEE
Vo= b, SERLRBRET L ) R B

5 S LOEEHE
AT AR & 25 & LD E L
W,

6 BNEE (P8 -EB OER
A S bkt e —i L 72 L TR Rl ORI G 2
&

7 BRE-SEE
LiveCampus b Tl B2 B3 5o F7-HET 5%
EZZFIIOWTIE, FOHE#ER AT S
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Advanced Mathematical Programming and Control II

1 1EHER - By HBH gts 1HAL

2 Bm
BEFETNRLT IV T ALOFMNZ L WV EHER Y AT A
Db & TORBLERRELIET AR TR:E LTF
RL—=2a vy X - VF—=FORDPD 5, KilFETld, £
TIHES 23 BHEER ) ORFNTED VD EHOTH Y |
FRIICHEFOILWEIETEE R & 0 BT 5. BERTH O A
o9, kA REENOFIRN R T 70 —F N T 5.

3 EETE
(1,2) ZEEBREE L COBRYETH
(3,4) IEFEEBIRYETHE
(5 6) JBHBI
(7) BT —AET IV
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4 FHEEE
LoaR— b SRR LD FHGT 4.
5 BEELoFEEE
AR SR 2 2L Cnb T L,

6 ERNFE (T8 &8 xR
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Object-Oriented Programming

1

1 EEEES - By ik H- 28

2 By
AR Y AT L7 DY 7 b o TR TIE, KH
- BHHMESE L GEITL TR Y . TR - RTEs %
BL727 07T LEEISRO SN TWE, F 7V 27 M
M0 3 KEHTH D H b, ffk, KYE—7 4 XA
2B L, VAT LAETY VTR BN A,

3 REETE

(1) MAPRZES

(2) &AL 748

(3) 79A, A7Yx7 b

(4) AN, AVANTTH

(5) BT, T Af
(6) F—/"—u—F, #YA N
(7) WA, R TR, REZ T A
(8) F—/N=F A F, RJE—T 41X
(9) MHRrIA, A2 FTz—A
10 zvrvary, VxR IA
1)y Fv7r—"1r, HWHZ I A

(120 UMLQ) — PEpEX. HhEX
(13) UML@Q) — &, IRGEER
(14) SysML., Y AT LETY 7
(15) SystemC. ¥ A7 4 LSI#&af

4 SHESE
INF A b L EREBRC X ) ERY B

5 EBELOISHEE
TUT T I Y T OREBEARR TR TWA I e E LYy,

6 EEENEE (FH - 188 DiIER
HRVNT A N EATH) DT, HEREROWNEETEL B
Lz,

7 #RE-2EE
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Introduction to Satellite Engineering
1 EEHER - B B oSG 28T

2 Bm
The purpose of this lecture is to provide an overview of
satellite engineering with its emphasis on micro- and
nano-satellite technologies and systems engineering approach
such as verification and test.

3 EEtE
1. Introduction
Propulsion Basics
Propulsion System
Orbital Mechanics
Mission Analysis part.1
Mission Analysis part.2
Mission Analysis (constellation)
Electrical Power Systems
Prelaunch Environment and Spacecraft Structures
Spacecraft Dynamics and Attitude Control part.1
. Spacecraft Dynamics and Attitude Control part.2
Thermal Control
Communication part.1
Communication part.2
Small Satellite Engineering

© o N o U~ WwN

[ e
o~ w b PO

4 S

Home works and discussion in the class

5 BELDISHR
This lecture is provided in English. It is desirable for students
to take Spacecraft Environmental Interaction Engineering (-8

BTN ) as well.

6 ENFE (FE-E'E) DR

Download and read the lecture material before each lecture.

7 BRE-B2EE

Textbook

1. Spacecraft Systems Engineering, edited by Peter Fortescue
etal., Wiley

Reference book

2. Space Mission Analysis and Design, Third Edition, edited
by James Werts and Wiley Larson, Space Technology
Library

3. Space Vehicle Design, second edition, Michael Griffin and
Jame French, AIAA
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Satellite Power System I

1 {EEER - B
AR . B —R B SEE 2HT

2 Bw
Power system is one of the most important subsystems to
determine the fate of satellite mission. Without power, a satellite
is useless. This lecture provides introduction of satellite power
system from individual elements to overall pictures, as well as
future prospect.

3 BEEtE
1. Architecture of electrical power system
Photovoltaic-Battery System
Power system design
Solar cell principle
Space solar cell state-of-art
Environmental effect
Environmental effect
Solar array system

O N O O~

4 SHISE
Reports and mini tests

5 BELDIZHA
This lecture is provided in English. It is desirable for students
to take Space Systems Engineering  (5°H > A 7 4 1%2) and/or
Introduction to Satellite Engineering (72 T4 AFT) as well. It is
strongly recommended to take Satellite Power System B with this
subject.

6 BENEE (F8-ED) OER

Read a paper listed as reference during each lecture

7 BRE-2EE
Reference book;
Spacecraft Power Systems by Mukun R. Patel, CRC Press,
2005

BMEENV AT LYFERI

Satellite Power System II

1 1B5HER - B
o dh EE 30 My RE S 2HM
2 Bm
Power system is one of the most important subsystem to
determine the fate of satellite mission. Without power, a satellite
is useless. This lecture provides introduction of satellite power
system from individual elements to overall pictures, as well as
future prospect.

3 &EtE

1. Battery
Space battery state-of-art
Battery safet
Power control algorithm
Power control hardware
Reliability
High voltage power system
Small satellite power system

© N o ok~ wN

4 Sl

Reports and mini tests

5 BELOISHER
This lecture is provided in English. It is desirable for students
to take Space Systems Engineering (153 A7 2 1%%) andor
Introduction to Satellite Engineering (%72 T2 A M) as well. Itis
strongly recommended to take Satellite Power System | before
taking this subject.

6 ERNFE (38 '8 O

Read a paper listed as reference during each lecture

7 BRE-5EE
Reference book;
Spacecraft Power Systems by Mukun R. Patel, CRC Press,
2005
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Space Environment Testing
1 eSS - By W St 28

2 Bw

A satellite is exposed to extreme environments such as vacuum,
radiation and plasma. It is also exposed to severe vibration and
shock onboard a rocket. Satellites have to operate
maintenance-free and need to be tested thoroughly before the
launch. The purpose of the lectures is to understand from the
basics about necessity, background of test levels and conditions,
judgment criteria of each test.

3 ZEEtHE

1. Space environment tests, why necessary?
Satellite development and test strategy
Vibration test principle
Vibration test methods and analysis
Shock test principle
Shock test and analysis
Thermal vacuum test principle
Thermal vacuum test method and analysis
Thermal vacuum or thermal cycle
Antenna and communication test
. EMC test
Outgas test
Radiation test
Radiation test
Test standard

© © N O wDN

Tl e =
o~ w b kFk o

4 FHEYTA

Reports and mini-test

5 BELOIZFR
This lecture is provided in English. It is desirable for students
to take space system related subjects, such as Space Systems
Engineering and Introduction to Satellite Engineering. Also,
laboratory workshop will be held in Space Environment Testing
Workshop

6 BENFE (P8 - EE OER

Download and read the lecture material before each lecture.

7 BRE-s5EE

Z## HARRIS SHOCK AND VIBRATION
HANDBOOK, Allan G. Piersol, Thomas L Paez,
Macgrawhill, Spacecraft Thermal Control Handbook,
David G. Gilmore, Aerospace Press

JAXA-JERG-2-130 [F e %A BiE it |

SMC-S016 “TEST REQUIREMENTS FOR LAUNCH,
UPPER-STAGE AND SPACE VEHICLES”

ISO-15864 “ Space systems — General test methods for
space
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Advanced Nonlinear Analysis I
1 EEHER - B sk AW 1HA

2 BW
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FerME LT, BRI BERNREZ HeEs, 72
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3 EETE

1) BSEC B
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2
3
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4 S
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5 BELOISHER
TRFRRI IR LI L L wds, B0 o TER
% LW SFFE THRA TR L

6 EENEE (FE-1ED) DiER
FHEEPICHEEH LA —o— 0 R IFRICERT A 2 L %
LENTCL BEET AT L,

7 BRE-SEE
PERREIIMER L v,

FERRIC AR5 1

Advanced Nonlinear Analysis II

1 EEHER - B sk B 1HT

2 BM

JHRPFATED 1 DD F —< Td HAE)EER 2 HuiMZ,

Bt OREARN S o E TR o
Frl LT, BT A RN LE 2 w5, 72
EEREFOMEE LTER(LL, & 5I2F e gnyho
REWNESRT L7 AR R LIZNEEZ T,

3 FEETE
(1-3) AEEHOIEH
(4-8) By LahE

4 S
BB K= b, AN LA £ R RHITY
%o

5 BELOISHIA
THAGI IR LEE LS, B OEEZ - TER
B L) SFFL THRATIRL

6 EEENEE (P8 - EF8) DiEn
HRPICHBR L e —o— 0 R IFHEICERT A 2 & %
LENTTC, B ET LT &,

7 BHE-2EE
PRI L v,

—238—



TR 1

Advanced Computational Mathematics 1

1 ENEER - By EH W 1HAL

2 BW

REROHF TR b HARI % IO E LR L. Y

%7 VR —O/NEMRE RS A A v =%y Motk
F ) T A BFLEEREHIREFER A ICA L 2b o
Thbo 2THHDOKZHRDOER - WIREFH L., KR
AN A DR 2 RD 5 o

3 HEEtE
FETITHREEE 21T
(1) BmHERE A > —2 v b LORES Y AT L2 T
(2) REHR. B, 7oV~ —0/NER (F0 1)
(3) ¥R, B, 7oV~ —0/NEH (70 2)
(4) HESHOKEELIZ L 5 RSA Bi5%
(5) RSA 5 HEH
(6) HEFCBE O KEEEZ & 5 TV 5 —~< VG5 F
(7) TV —= Ve RiEE
(8) Fi&w

4 ¥
R, VA= b R S0 LD R

5 FEELoF=E=EE
FNZBWT, HEEFRER H 25 L T 2 L as
ZF LW,

6 EENEE (78 -85 DEn
Moodle 2 Up LTWAERERLZE, 72, ZEEFE
L Ci#ERTIIRT 7 = 7D_—7, Wikipedia &, #R%
o VT DR LB2, 3A MEPO L LILELT
SEWOB DA EEFIEIC > TV D LT E 5137,

7 BHE - -SEE
BEEBIIAIR IR T %o
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Advanced Computational Mathematics II

1 1ESHER - By EH W 1HAL

2 BM

FHEOFHETREETIVIT) XA, FIZIE [T, K%

Bamll B AR LK SR~OIGH ] [T, RERIZBIT
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3 EEETE
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FIEELE TV

forErm P, SRS

LILAOL D ORELR, seatEER

Py ai

L AR/ N

OO O b W N+

4 S
I, LA b B Y I B
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7 BRE-5EE
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Applied Group Theory I
1 ENHER - By H gk 1HAL
2 BW
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Applied Group Theory II
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Functional equations I
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Functional equations II
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Advanced Applied Analysis I
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Advanced Applied Analysis II
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Applied Geometric Theory I
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Applied Geometric Theory II
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Advanced Interactive System
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1 1EEER - By BL E£— 1HAL
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Spacecraft are required to endure severe environment such as
micro-gravity, extreme vacuum, big temperature change,
radiation and so on. Development of spacecraft requires broad
knowledge of various fields. In this lecture, students will learn in
what process spacecraft are designed, developed and operated in
the viewpoint of structural dynamics and material mechanics.
This Lecture focuses on general concepts applicable to various
spacecraft designs but reinforce ideas with real failure examples.

3 &ZEtE
(1) Course introduction
(2) Spacecraft environment 1 (The launch phase)
(3) Spacecraft environment 2 (The space environment)
(4) Spacecraft environment 3 (The re-entry environment)
(5) Strength of Materials 1 (Stresses and Strain)
(6) Strength of Materials 2 (Stresses in Beams)
(7)  Strength of Materials 3 (Deflection of Beams)
(8) Outline of Spacecraft structure design, Midterm review
(Midterm Exam.)

4 S

It will be described in the first lecture.

5 BEELoIs=EE
This lecture is provided in English. It is desirable for students
to take the strength of structures (i§:%775%) or the material
Strength (#1#}774%) in your bachelor's degree course.

6 ERNIFE (FE-EE DR
You must read a distributed document before you participate in
a lecture.
Furthermore, you are given a problem at the lecture end, must
make a report in reference to lecture contents and the distributed
document.

7 BHEE-2EE
Reference book: Spacecraft Structures, edited by Wijker, J.
Jaap, Springer.
Reference book: Structural Analysis by O. A. Bauchau and J. I.
Craig Wijker, Springer.
Reference book: Elements of Strength of Materials,
Timoshenko and Young, D. Van Nostrand Company
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Spacecraft Structure and Material I
1 EEHER - By b £—  1HA

2 Bw

Spacecraft are required to endure severe environment such as
micro-gravity, extreme vacuum, big temperature change,
radiation and so on. Development of spacecraft requires broad
knowledge of various fields. In this lecture, students will learn in
what process spacecraft are designed, developed and operated in
the viewpoint of structural dynamics and material mechanics.

This Lecture focuses on general concepts applicable to various
spacecraft designs but reinforce ideas with real failure examples.

3 BEEEtE
(1) Spacecraft structure design philosophy 1
(2) Spacecraft structure design philosophy 2
(3) Spacecraft structure 1
(4) Spacecraft structure 2
(5) Materials 1 (Aluminum alloy, Honeycomb structure etc.)
(6) Materials 2 (Composite materials etc.)
(7)  Structural testing for the evaluation
(8) Final review (Final exam.), Structural analysis using FEM

4 FHEYTA

It will be described in the first lecture.

5 BELOI=ER
This lecture is provided in English. It is desirable for students
to take the strength of structures (F§:&/J%%) or the material
Strength (31#}173%%) in your bachelor's degree course.

6 BENFE (FE - &8 OfER
You must read a distributed document before you participate in
a lecture.
Furthermore, you are given a problem at the lecture end, must
make a report in reference to lecture contents and the distributed
document.

7 BRE - -SEE
Reference book: Spacecraft Structures, edited by Wijker, J.
Jaap, Springer.
Reference book: Structural Analysis by O. A. Bauchau and J. I.
Craig Wijker, Springer.
Reference book: Elements of Strength of Materials,
Timoshenko and Young, D. Van Nostrand Company
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Space Systems Engineering I
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2 Bm
We study the space systems engineering referring to spacecraft
as an example. It covers the mission analysis and design, system
design approach, systems engineering process and methodology,
and management needed for space development.

3 EREtE

1. Systems Engineering Process
Space Mission Geometry
Astrodynamics (10f2)
Astrodynamics (20f2)
Orbit and Constellation Design
Spacecraft Design and Sizing (10f2)
Spacecraft Design and Sizing (20f2)
Spacecraft Environment

© N o U~ WwN

4 S

Homeworks

5 BELOIZFR
This lecture is provided in English. It is desirable for students
to take “Introduction to Satellite Engineering”. It is strongly
recommended to take “Space Systems Engineering | I’ with this
subject.

6 RENEFE (FB-EE) DfER

Download and study the lecture materials before each lecture.

7 BRE-B2EZ

References

1. Applied Space Systems Engineering, edited byW.J.Larson et
al., Space

Technology Library.

2. Space Mission Analysis and Design, edited byJ.R.Wertz and
W.J. Larson. Space Technology Library.

3. Spacecraft Systems Engineering, edited by Peter Fortescue et
al., Wiley
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2 BW
We study the space systems engineering referring to spacecraft
as an example. It covers the mission analysis and design, system

design approach, systems engineering process and methodology,
and management needed for space development.

3 EETE

1. Space Propulsion Systems

2. Spacecraft Computer Systems and Software
3. Space Payload Design and Sizing
4. Communications Architecture
5. Mission Operations
6. Ground System Design and Sizing
7. Spacecraft Manufacturing and Test
8. Cost Modelling
4 FHE5E
Homework

5 BELOISHER
This lecture is provided in English. It is desirable for students
to take “Introduction to Satellite Engineering”. It is strongly
recommended to take “Space Systems Engineering I” before
taking this subject.

6 BEHNFE (F8-ED) DR

Download and study the lecture materials before each lecture.

7 BHE-2EE

References

1. Applied Space Systems Engineering, edited by W.J.Larson et
al., Space Technology Library.

2. Space Mission Analysis and Design, edited byJ.R.\Wertz and
W.J. Larson. Space Technology Library.

3. Spacecraft Systems Engineering, edited by Peter Fortescue et
al., Wiley
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Space Environment Testing Workshop

2

BEMER - By i & 1Hf

B8

A satellite is exposed to extreme environments such as vacuum,
radiation and plasma. It is also exposed to severe vibration and
shock onboard a rocket. Satellites have to operate
maintenance-free and need to be tested thoroughly before the
launch. The purpose of this subject is to learn the actual tests
through hands-on laboratory workshop.

3 EEtE

1. Vibration - overview

Vibration - preparation
Vibration test

Vibration - analysis

Shock — overview

Shock — preparation

Shock test

Shock — analysis

Thermal vacuum — overview
Thermal vacuum — preparation
. Thermal vacuum test

Thermal vacuum — analysis
Thermal cycle overview and preparation
Thermal cycle test

Thermal cycle —analysis

© 0 N T A WD

e~ <
LI I B ol S

FHEYTE
Report

7= AT EL|

This workshop is for students who register the Space
Engineering International Course only. Students are supposed to
finish Space Environment Testing.

6 ENEE (FE - 5B DR

Download and read the lecture material before each lecture.

7 BHE - -£EE
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Z:#3#: HARRIS' SHOCK AND VIBRATION HANDBOOK,
Allan G Piersol, Thomas L Paez, Macgrawhill, Spacecraft
Thermal Control Handbook, David G. Gilmore, Aerospace
Press

JAXA-JERG-2-130 [FHtE— kit b |

SMC-S-016 “TEST REQUIREMENTS FOR LAUNCH,
UPPER-STAGE AND SPACE VEHICLES”

ISO-15864 *“ Space systems — General test methods for space
craft, subsystems and units”

ECSS-ST-10-03  “Space Engineering — Testing”
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Integrated Practical English

1 1EHES - B
2 B®

Giving presentations in English at international conventions
is an important skill for all aspiring professionals. The aim of this
class is to develop each student’s abilities to prepare and deliver
effective presentations in English. A further goal is to develop
each student’s reading skills in technical English and to develop
skills in paraphrasing, and writing research questions.

3 &ZEEfE
In this class students will study important themes relating to

giving presentations. First, students will study how to state their
purposes and to discuss a particular problem that they find
interesting. Next the issues of providing visual aids, and
articulation will be explored. As The three areas of basic
techniques, key language, and answering questions will then
follow. As students will do their presentations using computers,
this course will be taught in a computer lab. Students will also be
asked to read a number of research abstracts and articles written
in English, and to summarize what they have read.
1. Orientation: Self-introduction presentations
2. Presentations A. Self-introductions [ 4 minutes ]
3. Presentations A. Self-Introductions [ 8 minutes

B. Your Research [ 4 minutes ]

A. Self-introductions [ 12 minutes ]

B. Your Research [ 8 minutes ]

C. Impromptu speech

B. Your research 12 minutes: ]

C. Impromptu speeches

D. My Career dream [ 4 minutes ]

C. Impromptu speech

D. My Career dream [ 4 minutes ]

D. My Career dream [ 8 minutes ]

E. Speech "The Best company to work for!"

D. My Career dream [ 12 minutes ]

E. Speech "The Best company to work for!"

F. My Research Project [ 4 minutes ]

G.. Speech: "My Favourite Book"

F. My Research Project [ 8 minutes ]

G. Speech: "My Favourite Book"

F. My Research Project [ 12 minutes ]

1. Speech: “Famous People in my field"

J. Engineering Trends [ 4 minutes]

1. Speech: "Famous People in my field"

J. Engineering Trends [ 8 minutes]

1. Speech: "Famous People in my field"

Robert Long 2 HAfr

4. Presentations

5. Presentations

6. Presentations
7. Presentations
8. Presentations
9. Presentations
10 Presentations
11. Presentations
12. Presentations
13. Presentations

14. Exam
15. Presentations J. Engineering Trends [ 12 minutes]
16. Review of Key points

4 FHISE
Attendance, participation, Self-Evaluations of Videotaped
Presentations, Written work and presentations.

5 EELDISHER
As strong desire to prepare and deliver effective
presentations in English is essential for success in this class.

6 EEHIFE (FE-EE) DR

Students should practice and videotape (if possible) their
rehearsals for their presentations. Also, learning new phrasing and
vocabulary each week is encouraged, around ten new words in
their area of engineering. Homework based on improving
presentation content and style (via Youtube videos) are also part
of the class and must be watched in order to complete the
homework.

7 BRE-2EE
Text: Presenting in English: How to Give Successful
Presentations 2nd Edition (Heinle Cengage Learning)
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BEYSGEFE  (A)EEMH

TEE
English T
1 BEHER - B
RUXTON, Ian  One credit 1 Hifiz
2 B®

This course is for Japanese students of the Space Engineering
International Course only. The purpose is to develop discussion,
presentation and debating skills so that they can participate
effectively in space engineering research in English, both
overseas and in Japan. FH LA2ERE T — AJEIEE DA (A
A PISVERR)

3 EEHE
(1) Mediaaround the world (text book Unit 1)
(2) Presentations, Discussions, Debate
(3) Media around the world (Unit 1 continued)
(4) Presentations, Discussions, Debate
(5) Good communication (Unit 2)
(6) Presentations, Discussions, Debate
(7) Good communication (Unit 2 continued)

(8) Presentations, Discussions, Debate
(9 Success (Unit 3)
(10) Presentations, Discussions, Debate
(11) Success (Unit 3 continued)
(12) Presentations, Discussions, Debate
(13) UK culture
(14) Revision
(15) Test
4 FHETTE
Attendance, participation, presentations, essays. A final test will
also be given.
5 EBELOIZHER
Students must register for this course.

6 ERHIFE (8- EE) DR
Study the text before each class in preparation for tests. Check
the meaning of keywords. Prepare presentations as instructed.

7 BRE-2ESE
1) Text: English Unlimited B1+ Intermediate Coursebook
(Cambridge University Press)
2) Reference:
An English-English dictionary published by Cambridge,
Longman or Oxford

HAEEAFT 1

Japanese for Beginners I

1 B=HER - B

ISHIKAWA Tomoko, 0.5credit unit

2 BM (Course Objectives)

This course is for international students of the Space
Engineering International Course only.  The purposes of the course
are (1) to get used to Japanese phoneme system, (2) to master basic
Japanese sentence patterns and vocabulary and (3) to be able to
speak simple Japanese.

3 EEEtE (Lecture Plan)

(1) Basic greeting expressions and self introduction
(2) Counting system and time-measuring system
(3) Sentences using nouns

(4)  Numeral and Japanese counter words

(5) Shopping conversation

(6) Sentences to express existence

(7) Expressions of dates and periods of time

(8) Test

FHE75E (Evaluation Method)
Class participation, assignments, the final written and oral tests.

g LD:F=EIE (Notes)

We will use a romanized Japanese textbook and concentrate on
developing the basic hearing and speaking abilities required in
daily life.

6 ERNFE (FE -85 O

Do every assignment and review the lesson.

7 #EIE - 8EE (Textbooks, Reference books)
(1) Textbook: Beginner’s Japanese for KIT Foreign Students
(2) Exercise book: Exercise Book of Beginner’s Japanese for
KIT Students

(3) Reference: Nihongo Kiite Hanashite (The Japan Times)
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Japanese for Beginners II

1 IEEHESR - B
ISHIKAWA Tomoko, 0.5credit unit

2 BM (Course Objectives)

This course is for the students who have finished Japanese for
Beginners I. The purposes of the course are (1) to get used to
Japanese phoneme system, (2) to master basic Japanese sentence
patterns and vocabulary and (3) to be able to speak simple
Japanese..

3 {%¥EtE (Lecture Plan)
(1) Introduction of basic verbs
(2) Sentences using verbs
() Conversation using basic verbs (non-past)
(4) Conversation using basic verbs (past)
(5) Two types of adjectives and their usage
(6) Introduction of “Te-form”
(7) Sentences using “Te-form”
(8) Test

4 FHifi/5E (Evaluation Method)
Class participation, assignments, the final written and oral tests.

5 BELDIEHIEA (Notes)

We will use a romanized Japanese textbook and concentrate on
developing the basic hearing and speaking abilities required in daily
life.

6 BENFE (F8-ED) OER

Do every assignment and review the lesson.

7 HEE - 8EF (Textbooks, Reference books)
(1) Textbook: Beginner’s Japanese for KIT Foreign Students
(2) Exercise book: Exercise Book of Beginner’s Japanese for
KIT Students
(3) Reference: Nihongo Kiite Hanashite (The Japan Times)
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HHGIGERE (B)SMERRFH

REE
English I

1 EESBER - B
RUXTON, Ian  One credit 1 HAfF

2 Bw
(1) To develop the confidence in speaking and writing of
the students by using simple conversation practice and
essay writing.
(2) To practice presentations for international conferences.

3 BEETE
(1) Mediaaround the world (text book Unit 1)
(2) Presentations (by students)
(3) Mediaaround the world (Unit 1 continued)
(4) Presentations
(9) Good communication (Unit 2)
(6) Presentations
(7) Good communication (Unit 2 continued)
(8) Presentations
(9) Success (Unit 3)
(10) Presentations
(11) Success (Unit 3 continued)
(12) Presentations
(13) UK culture
(14) Revision
(15) Test

4 FHirE
Attendance, participation, presentations, essays. A final
test may also be given.

5 BELOISHR
All master and doctor course students, both Japanese and
foreign, are welcome. Students must register for the
course.

6 EENFE (FE - ' OiER
Study the text before each class in preparation for tests.
Check the meaning of keywords. Prepare presentations as
instructed.

7 BRE-2EE
(1) Text:
English Unlimited B1+ Intermediate Coursebook
(Cambridge University Press)
(2) Reference:
An English-English dictionary published by Cambridge,
Longman or Oxford

R
English IT

1 1EESHER - B
RUXTON, Ian  One credit 1 HAF

2 Bm
(1) To develop the confidence in speaking and writing of
the students by using simple conversation practice and
essay writing.
(2) To practice presentations for international conferences.

3 A
(1) What happened? (text book Unit 4)
(2) Presentations (by students)
(3) What happened? (Unit 4 continued)
(4) Presentations
(5) Achange of plan (Unit 5)
(6) Presentations
(7) Achange of plan (Unit 5 continued)
(8) Presentations
(9) Letme explain (Unit 6)
(10) Presentations
(11) Letme explain (Unit 6 continued)
(12) Presentations
(13) UK culture
(14) Revision
(15) Test
4 FHiaE

Attendance, participation, presentations, essays. A final
test may also be given..

5 BELDISER
All master and doctor course students, both Japanese and
foreign, are welcome. Students must register for the
course.

6 EEENFE (78 - 158 DfER
Study the text before each class in preparation for tests.
Check the meaning of keywords. Prepare presentations as
instructed.

7 BEE-2EE
(1) Text:
English Unlimited B1+ Intermediate Coursebook
(Cambridge University Press)
(2) Reference:
An English-English dictionary published by Cambridge,
Longman or Oxford
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German I

1 eSS - By =—77— VU r 05HAL

2 Bn

The focus of the course is to develop basic

communicative abilities required in daily life. The students
will also be exposed to cross-cultural information relating
to German speaking countries and Europe in general.
Depending on the nationality of the students we will
compare ways of thinking and behaving in those
countries.

3 EEHE
1) Introduction
2) Greetings, names
3) Feelings, express understanding
4) Compare names, ask for help
5) Place to live, notability to speak
6) Home land, city, town
7) Places in town-asking your way
8) Repeat

4 FHEAE
Attendance and active participation account for 25%,
homework and short tests account for another 25% and a
written test at the end of the semester accounts for 50% of
the final evaluation.

5 RBELOI==EE

This course is open to all nationalities and explanations
are given in Japanese and / or English. The course is
designed as a one year course and the participants are
adviced to take all, German | ~IV.

If students with a more advanced level of knowledge
apply for the course, the lectures can be divided and so
adjusted to the demands of the students.

So please, do not hesitate to show up, we will find a
solution for a course that fits your situation! The above
registered text book and contents of the lectures, therefore,
are meant to be considered a suggestion rather than an
obligation.

6 EENFE (FE - ' OER
To do every assignment and review the lesson.

7 BHE-SEE
For the basic course level we will use the text-book
“Szenen neu | (Sanshusha) For higher-level students,
materials adjusted to the demandes of the participants will
be provided.

FHYGLERE  (B)YHERERE

BV

German 1T

1 EEHER - B =77 VU r 05HAL

2 B

The focus of the course is to develop basic

communicative abilities required in daily life. The students
will also be exposed to cross-cultural information relating
to German speaking countries and Europe in general.
Depending on the nationality of the students we will
compare ways of thinking and behaving in those
countries.

3 &EtE
1) Introduction
2) Profession, work
3) Hobby
4) Try to translate
5) Eating, drinking habits
6) Plans
7) Meeting with others
8) Family-members and different occupations

4 FHEEE
Attendance and active participation account for 25%,
homework and short tests account for another 25% and a
written test at the end of the semester accounts for 50% of
the final evaluation.

5 BELOEIs=EE

This course is open to all nationalities. Before joining
German |1, the applicants are advised to take German | as
the course is designed as a continuation of German | and
the same text-book will be used.

If students with a more advanced level of knowledge
apply for the course, the lectures can be divided and so
adjusted to the demands of the students.

So please, do not hesitate to show up, we will find a
solution for a course that fits your situation! The above
registered text book and contents of the lectures, therefore,
are meant to be considered a suggestion rather than an
obligation.

6 BEEENFEE (78 - 158 DER
To do every assignment and review the lesson.

7 FRE-EE
For the basic course-level we will use the text-book
“Szenen neu | (Sanshusha). For higher level students,
materials adjusted to the demands of the participants will
be provided.
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R YEEIT

German 1T

1 eSS - By =—77— VU r 05HAL

2 Bn

The focus of the course is to develop basic

communicative abilities required in daily life. The students
will also be exposed to cross-cultural information relating
to German speaking countries and Europe in general.
Depending on the nationality of the students we will
compare ways of thinking and behaving in those
countries.

3 BEEtE
1) Introduction
2) Repeat German I- 11
3) Eating, drinking habits 11
4) Family
5) Changing family relations
6) Speaking about 1
7) Living (house and furniture)
8) Repeat

4 FHEAE
Attendance and active participation account for 25%,
homework and short tests account for another 25% and a
written test at the end of the semester accounts for 50% of
the final evaluation.

5 RBELOI==EE

This course is open to all nationalities. Before joining
German Ill, the applicants are advised to take German |
and Il as the course is designed as a continuation of
German 1l and the same text-book will be used.

If students with a more advanced level of knowledge
apply for the course, the lectures can be divided and so
adjusted to the demands of the students.

So please, do not hesitate to show up, we will find a
solution for a course that fits your situation! The above
registered text book and contents of the lectures, therefore,
are meant to be considered a suggestion rather than an
obligation.

6 EENFE (FE - ' OER
To do every assignment and review the lesson.

7 BHE-SEE
For the basic course level we will use the text-book
“Szenen neu | (Sanshusha) For higher-level students,
materials adjusted to the demandes of the participants will
be provided.

N1 YEENV

German IV

1 EEHER - B =77 VU r 05HAL

2 B

The focus of the course is to develop basic

communicative abilities required in daily life. The students
will also be exposed to cross-cultural information relating
to German speaking countries and Europe in general.
Depending on the nationality of the students we will
compare ways of thinking and behaving in those
countries.

3 &EtE
1) Introduction
2) Daily habits |
3) Daily habits 11
4) Try to translate
5) Living conditions |
6) Living conditions Il
7) Leisure-time and holidays
8) Presentation, oral

4 FHEEE
Attendance and active participation account for 25%,
homework and short tests account for another 25% and a
written test at the end of the semester accounts for 50% of
the final evaluation.

5 BELOEIs=EE

This course is open to all nationalities. Before joining
German 1V, the applicants are advised to take German
Illas the course is designed as a continuation of German
I11 and the same text-book will be used.

If students with a more advanced level of knowledge
apply for the course, the lectures can be divided and so
adjusted to the demands of the students.

So please, do not hesitate to show up, we will find a
solution for a course that fits your situation! The above
registered text book and contents of the lectures, therefore,
are meant to be considered a suggestion rather than an
obligation.

6 BEEENFE (78 - 158 DfER
To do every assignment and review the lesson.

7 FRE-EE
For the basic course-level we will use the text-book
“Szenen neu | (Sanshusha). For higher level students,
materials adjusted to the demands of the participants will
be provided.
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HHYSGEFE  (BYHERERH

B7AEE 1 =E I
Japanese 1 Japanese 1T
1 EEHER - B T T RN UI_T 05 BT 1 1BEHER - B T T RN E&T 05 HAL
2 BM 2 BM
REFRIIHAEE NG ET 5, AREFIIEFAEE NG ET 5,

HAGEIRAE TRRIE OB DS, TZEE COSRERISE
FORHIIEBMTEA LI RAZ LR HINE T2, I
DOIRVELTE L7055, W T & b5 5Em 280
o T BEIICAIL SRS TE L L) 1A ey A
2479, [FRHZ, BIZe=NTOBERE LT ICBf# & D

HAFEAIRAE TARIE OB, THFEE COSRERIIE
FORHIIEBMTEL LI RAZ LR HINE T4, Ak
OIINHITE L7 h s, WIFRET X {flibn 5555 0RH
o T, BHICEIL -SR0S TE 5 L) 1A ey A2
2179 [FMHZ, WIS TOBERE LT B & ED

éO éO

3 R¥EEtE
(1) BRI ComRE O
(2) BEOZREEEHHAT L, B O~ F—
(3) ZEFiEf% - T ND XDt
(4) ¥ITOREKTHRELETS
(5) EHROMENFEZAD
(6) FEHEMTHSEZIT 5
(7) bIWFREDFF
(8) 1HHs Ay

3 BEEtE
(1) ZFERFCTOEHS, YIOENE
(2) s BIAFEOWHA VS
(3) HRANOREZ NS
(4) HEOHEHEIZOWTEREZED
(5) WrEEEToO NHRRIZOWTHIEE2 =T %
(6) MEARFEOHT
(7) EHEBRD
(8) 1HEY A

4 SHEE 4 SHEE
OB, b0y Ay | . AR SEEAOBNE, b0y Ay | i, R
£ LCHFT o & LCRHIE 5.

5 EBELOI=ZFE
Hk L ~OVEL RO HAGERET] 2 F o B AR 3L E
VAR B 2 &
This course requires that the student had finished
Supplementary Japanese Course A or its equivalent.

5 BELOIZFER
HAFEI 2B L CWAZENETE L,

Hl L OV L RO HAGERET) 2 F 0 B AR 3L
AT B2 &,

This course requires that the student had finished
Supplementary Japanese Course A or its equivalent.

6 ERIFE (FE - ED DR
fe e LU RS 2179 2 Lo 6 BENFE (FE-E'D R
i I EREE 2179 2 Lo

7 BRE-2EE
REtfl THFFERE A HASGE 7 BRE - -2EE
Rl [T AR HASGE
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FHEYSGEFE  (BYHERERH

BAEE
Japanese II
1 EEBER -8B 77N VAT 055
2 B®
REFRIIHAEE NG ET 5,
H AFEOIRE TR O FEN FE X FEOURIZEN,
VA= MO B S ORI AR L
MDD I B EEHNET S,

3 IEEEtE
(1) F=d - Uk
(2) BB 5
(3) Tkl & A4
(4) F—<%B5
(5) HIf - KaEx k2
(6) EFxT5
(7) HIHLTWDZ &5
(8) a—ADF L

4 FHEAE
BEEAOSHEE, B, SLY¥rr—Yar, s
RE L CEMIT %,

5 BELOFEEE

Hl L ~OVEL RO HARGERES) e R o R AR IS R 12
HHERTHZ &,

This course requires that the student had finished
Supplementary Japanese Course A or its equivalent.

6 BENEE (P8 -EB) OER
fe e FL O IR 21T 2 Lo

7 BHE-5EE
Kf - RFBERFAEOHATE 2 10

BAEEN
Japanese IV
1 BERER -8B TN VAT 05 HYT
2 B
AHFIIEFE RN R ET Do
HAFEOIRGE TR ORFED  FE X FEOURIZEN,
LAR— b Reew . EESE R & OWFERENC HAGETHLY
MMDDLEHITRDLZEEHNET b,

3 EEETE
(1) M@z R~2
(2) 5IHT5
(3) fEPuRz k<%
(4) FlaZEBE~RD
(5) fEraxfii)
(6) WraatmELE<
(7) 7TLErF— a3 VG
(8) FL¥rF—av

4 FHiEE
EEAOSIE, E, 1LY rr—T gy, SaslEa
A L CRHME %o

5 BELOFEEE

HAZENZEIEL TWAZEDET vy,

Wl L ~OVEL B HARGERE) 2 R o AR 1 3 BB R S
HETHZ &,

This course requires that the student had finished
Supplementary Japanese Course A or its equivalent.

6 ERNFE (FE 83 OfExR
fEmd e DI EREE 2179 2 Lo

7 BRE-5EE
Kf - REBERFAEOHAGE 2 10
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Introduction to Oral and Maxillofacail Radiology
1 EBEHER - B KA TR 28

2 BW
PGSR AR e AR A . WO R, T
L2r, WA, O L OME BRI O
SRROMIEIZ BT 2 Hf DFERE 2 A58, I, Y - B
ST ST 2 HUHBE O S G EE 12OV T
ZOFIL ORI B o

3 IEEEtE

(1) MO FEEIEEL & W & OMAELEFIZOWT

(2) BgfEo B, FIFTZOWT

(3) THEHIRIC X DTSR SN L EWENER 05
AR B OMRERR I DWW T

(4) PR ORI EREROJEEE & BEHRIIEIC DWW T

(5) TGRS 2 BhfEIZ DT

(6) BUFHRBEER; 1EEOBEE DWW

(7) Tv 7 AMEEOEFIbIZDOWT

(8) BTy 7 AR ORI & Z D& L TR RIZ
DONWT

(9) Tv 7 ABCTHREOEIR HT B X OREIZBIT 5
FEIYET RLIZDWTC

(10) MRIMAE DAL 3B X OB BT 2 BHpT

FizonT
(11) BB OIS LT B L OVREIZBU) 25
ARz

(12) BEEEZAAE ORI N O U DT
(13) HUHBUEIROTIER ORI 2DV T
(14) H—HK ORIk EEE AR oW T
(15) II5ERR
4 FHETE
BRI M ORE L R — MGz B2 %9 o

5 BELDFEEE
Bz L
(yBiet, AL R OEM O FERE R 2 Fi D . HURE
PEATE DD 5 b D)

6 BENFE (P8 - 58 OER
YRE R OSEE BRI H A AR HREZ
NTHLTE

7 #HE-2EE
[fEl & HEHROR S LWARE] 4 — o4

M T H

SEERENEI R
Oral and Maxillofacial Surgery
1 EEHER - B Bk Mk 28
2 BW
CIEFEERTIN NS & F S RBOBR, HHEOR
RHYE L. BRROBIGTHW SN T AT - 50,
EFFEREAL RO OV TR L IED 5,
T2, ENNSE LT, HAEEERAEE, BoTFHR L
) EHAOZBWT AR 2 58 7 ERRIRORD (2 T FOFHT,
FERED LRI THENLEDIIDONTEZ S,

3 EEEtE

I
A>T7h
Flrs: (i)
FLo

4 SHIA
HHOTEL K — } ORAF

5 BELroIEEE
Fzze L

6 EEIFE (FE - 'R OFR
FEENEOBTE LEIZOWT LR — P E1ER LIRS
e

7 BRE-5EE
B H ) % BA 5 %
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Advanced Biology of Chemosensory Organs

1 ENEER - By EH thE 2HAL

2 BW
i@%ﬂ@ﬁ<%ﬁi% IZZLL T 5 HEfROEEE
AT 27201203, BB LA IR A LIS 35 2
EHEEE tt% HAkor k?#@ﬁft% ZHET Der BN
ﬁ%%f%éo::fi BRERROR T TR B
IRERR - BRI OWTOHERTBI %),

3 IEEEtE

) B AR
2) {bEE B RO 1
3) {LEZ 2RO 2
4) {bF A 1
5) fbAE 2 2
6) 7 IR 1
7) ¥ 7RG 2
8) MR 1
9) HHE# 2

10) BE2F 1

11) I]E,—l-uu

12) BREARDISE
13) MEZRDFEA

14) {bEE 2R o5 LR
15 ¥+

=
=,

(1
(
(
(
(
(
(
(
(
(
(
(
(
(
(

4 FHETSA
WRIZOFREL K — D ORAEFF

5 BEELOI=E=EE
Bz L

6 ENFE (FE - ED OER
ﬁ@@&%ﬁl@ BE LT ANREF RO R
ARTBLZ & T/, BEER TRIIRTIREIZ OV T L
A= M 2Pk LA § 2 2 &0

7 BHE - -5EF
T H FRIY % AR5 %

e ek

Periodontology
1 EEHER - B PR B 28T

2 B
9 fil & BRI LR RIS BT B KR Cd b o IR
I Bl X V3BT B ORI LA, thENEIC X D 3E
KT HHROFUT ST EZIL L T, EliEIZB VT,
BRRERIC & D BRooTEsen PR LIHMSRE 2 M 2 2 &g
HEFEOE (QOL) 2\ EXE5,
PREIROIREER L NAIFRIZOWT, B4 - i B 1E
RS ERT bo

3 EEtE
L IEEZe ek (BRAT)
IEH AR (RAEE)
IEH 7o AR (BRI
IEE R (LAY VE)
BRI & B shERERR D ZE L
RSB GEERT v )
MRS (T 7 AF)
BRI FE L B
HERAGE (779—7)
HRESAGE MR E)
. FRHMOE S
PR EE
WHEHIE A A 7 F v A
R & A
ERat s

© 0 NS Ok W N

= b e

4 FHEAE

e LAR— b, AMSEONEEEA L CHET %,
5 FEELoFE=EE

B2 L

6 EENEE (FYE-1ED) DiER
BIEHEI /N A b BAT ) O TIRZENZIZ DWW TR
FELTBLZ L,

7 BHE - -£EF
BH, ERERA 5.
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Advanced Biology and Therapy of Dental Pulp and
Periapical Tissue

1 ES¥ES - B dN AR 2H

2 Bm
BRI ZOHLNID DBkl & Z N a BLY) B (=
AVE, BFHE. €AY NE) OB S RERME 6F
R, 5) ICFF SN THAEL T b, 22 Tld, HEHE
HEOEETH Lkhped. (RN) (B ORARE & FERR
GBS OMEL ZOWTHERT 5,

3 (B

. BB AL HETEE A T

B B B A PRI 6 2 RS
NS AR A - T it
SHAES BT A R

=~ W N

=

By B BF B iR B

g%

BB OB - B

. PRhORE: & ST

S AR R

RS 4) v 270 - RFFUT14 97 A
P EIEE R ORERERITE (1) GRS OB & R

o

&

© 00N o U

B
&x

a4

54
10. MBOBEHEE - (R L DR

11 B E AL VT F VA

12. BB EIRIRIC BT AT L IR ORE (1)
13. B ERIRIC B AT L IBEORE (2)
14. WA ERIFE()

15. B4 ERIFEQ)

«

4 FHETE
W LA b, RSN R LTI .

5 BELOISER
PRRHESIRRDIEAR & 70 B DT IZ B A BRIREESAHY - 25
HEAMNEEZEA TS DT, REHERB LT 17 -
YA T A0S BB L BURZ R OYH e O L
o

6 EEYE (FB - &) O
FEER T R THSEICOWT LR — M 2R LI
bk,

7 HRE-sEZ
T v NERRR. SEE D EBES 2] [ F
FyFgq vz A21]  GkKEE)
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THEREGHBE 1~V

Interdisciplinary Seminar of Engineering I ~V

1 EEHER - By fERHE K 1HEA

2 BW

AHEZTIE. BB OGEIOW TR WEEERAT IS

BT A5GRE 770 —F R BE L. M LS NI EEDS
MBI 8 2 7250072 7 7 0 —F O L7z R figege
Ex BT S L, Fo, —HICIERENEREOMRSSE
*HET A2 LT, HEUAOIRIL I OB SR, &
ERERANESLB L TS A 2 L b HNE T4,

3 EEEtE

THRAEFIE [~V & LTRE SN FERNOREES R4
WoOEMELE CIF FEERE] L, ) ohrs, T
B O BIEDSO R 2 ESE L E=IR L, DT
BUATLRIE (1 B4T) ORSERTEZ VR L, P58 L4
HOLEBET A &,

HeEs DA o5 % 2FHH (284D EIET5 2 &,

TEREHRE T
TR AR T
TEAghaREE T
TEEERHIV
TR ERH V

BETRE LR O

B S TR O M
AT LA IO

WY LRI DR

JEHRHERE S A T A LA O S

(1) ¥88 B LMk ) 2 TR EFRHE 1~V ofsEstm
VR,

(2) ~(7) WHERSOTEH & P2V

(8) BHEEZED LA — F OIBEHE~DIRILB L U5
FEIZ & A O5E

B, BESNHFESSEDH b, [ ~VHEEdEO b D
RS WA, RISETEIERIR . RIS T B REgeh il
fHi S L CRERI HIZA SO LOWNETH 5 2 & &5 E
AR L CHERR T 2 &0

4 FHETSA
il (FAESFEOMMERR - Y, EH. SR,
KAENAIIET A A B & ORI & - TRAT
\ZRHAlTS %o

5 BELOI=HIR
HIEIEET DER A =2 — DD BERT 52 &,

6 RENFEE (FB-E'E) DR
TORHEOERNNEEZTV, FERETIIB LT E &
ST B Lo

7 BRE-2EE
PEIE U CTHRHEBEDIIRT %o

Ty

THEFEHE VI, VI

Interdisciplinary Seminar of Engineering VI, VI

1 1BS¥ER - By IBERE &K 1HM

2 BW

il & OFED S THEBMAFIE 1~V OIS HE 2SN

FHEANRET L, AfEFRTIE. BEDAOGEIZOWT
MR VBRI B3 A ik s 7 7 a —F e 15 L. Al
LS N HREDFRBEIR A B 2 7227 7 7 a —F- 0 L
7RI R AT 3¢ B, F 7o, —EICHGESE
IEREOEHEASE* AES 52 & T, BHEEUIIOMRL S
FPORIRFE R &R BRI ISR BT sEs 2k
LHAMET 5, 512, HOEMC BFERA OO
HASERELTSINT A2 LT #BMR T 7a—Fo L
72w TR S S 5,

3 FEETE
TEARERHE T~V & L THE SN AN ORERE R 5H
HOHEMEE OUT REERE] L) ) opb, T4
YO HESE LSO IS B HAE 2 ER L, DT
ZAHTIRE (1HAD) ORSERHEEE L., 55 E LA
KOLEIET A2 L
BSOS EE 28 (28f7) BET2Z L,

THRERIE T ARRNRE TAE sk O RESE

THFRMARB T ERdS TR o#ES
THRGRIET BRETLEERORRS
TEMAFEN W ORS
TEHRAREV SR 27 A TR OMES

TEARERHE VI
e ERE VI

P - AR ARG E
TG - AR ARG E

(1) $EEHE LD ) R TAREFHE VIS 7213083
AT 2Rk

(2) ~(7) FEEASSFOMR & HETE R

(8) HHAEFED L R — b OIREHE~OFM

LB, ESWGREREEDH) b, 1~ VHEEILED b 0
CERT DY, T, HESIISEEERSLSMNI, HORL
72 AN DT B OFEEREF LR HYa2id, JRIERHE
TRIRRIS . JEIE Y A ibiiisi s L CRERIHICSA S DL
WNETH S 2 & 2B IR L THEET 5 2 Lo

4 FHESE

W (RIRRASORILAR - S, MH, W,
SABPIE BT TR 125 o RIS 5.

5 EELDISEER

BEHRE T HHHAIA = 2 — DR P LFEIRT S 2 &,
H S8R L7z LSO T B OFRESSF 2 MR B 555121
TREHE CMRT B 2 &

6 BNEE (FE - EB) OER

TOBEDOERHIUE LT, FERTEICHE L CiRiEE &
LT A2 Lo

7 BHE - -2EE

WEA IS U CRHHEBEITIRT 5o
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Special Research for Application IV, V

1 ENEER - B  SHE £2H4f
2 B®
ARBIIHAN T T 75 ADFEOHS LT ARk To
MGEHE (39 RL—2a YBHH) Th Y. S AFED T
BCINFE TITREERL TE-FEHN - FIZENAICE LT3
BEoDT7T4 AAy v a r&179 2 1L - T FRHIEFH%
B, W CORMELRIHE L., MEARE XS, Zhsk
B3 U C T LRI 3 2 e ) & Eife % 5
WL EEHWET B,

3 EETE
W CORBEIZIN > C, HABEOBEIHE, s H
BT ZRE L. TIUIEEDS TR AT S8 5,
BHHAE TIZ872 - T, B ORMATHT T 51 b,

4 S
BRI, BT o CRAINAT
5

5 BELOISHER
HAENTO T T LOFLEDRIZLHTELHMETHY . N
BT ZMBIA $ TICEIHUEE eIk L <b
CZ &,

6 IEEENEE (T8 -85 DiER
FORGEOGEENEE 1TV, FERFECE L CHEE &
LT B2 &,

7 BHE - -£EZ
el L72b OIS Lo

8 Faraly - IEE
BB LN TO BRI REEDIRIBNEICTETOHND
DT, HFFIZHRE L%\,

JOJzO MAR D (FEP9FEED

Project Research I (Specialty —deepening type)

1 EEHER - B TEEHE S 1HA

2 B

[HDDL Y| BHAgE L2 THERGTEHICBWC, SR

RN ZM 2. 0. BlLEEED R BTSSR AN &R
7 EOWIERHRFEIHED D AN A ERT 5 2 L2 HINE T 5,
FRICAUEME ClX, EIREHREB O D & TREDOIZEEICE
VB HGERCR EET A 2 L B 2T RO
eI BT B SCBRFHA TR MR OB, 928k - 7 — I
B ExATV, B COFARET % BT S EPE(L
BOBEEIT) o

3 EEETE
FIFEH B OB & THAFSCOWFEFNE & V% D858
WU B B SR 70 STRRIRAT B AR O B, SR - 7 —
FIE & ATV, B CORMERE % BT 5,
(1) ~(5) SCHkERAS, BMTHREOMERS, F25k - 7— 7 UL
EDFEN
(6) FHHEFOIESL L UHE (1505 50 T—HlfT
Jo)
(7) FHREFOVER
(8) T ZDFEM

4 S
ST E b LIER ORI AL, 475 %
T %o

5 BEELDISHEER
EERIIRRR I B\ T, BFTRHH O - IR 2RI L.
B B OB - P2 B/ L TB L 2 EPET L,

6 EERIEE (FE -85 DiER
FORBOBEMUEE T, FEME PR L CIREHE &
LHRRT B2 L,

7 BRE-2EE
FHLHEOHIRIZNE) 2 Lo
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Project Research II ~1IV(Specialty-broadening type)

1 ENEER - B AlisEERE 1 Hpr

2 B®
BT 37 A S T RO e A SR TTA SR
DOENBERINZBNTIE, A/ R—Y 3 VHRICEBTE 5
I OBEAREHN KD ST Wb, ZD72DIZIF LD
DOBEMFHIFIE L TB Y WD - MEDNICET, 332
=T arhELE) -y TEBHETE AEER
FIRFARTE & 7 B 2 EDDE D 70— VEBID 72012
32 FE L, 220, HHOEMHEEZ L, 1 /-3
CRBICEBETE 2 L E LIS, Ya— VAT — 8 —
Ty TERIETEL A AME LCOREN %) 6

3 KEETE

RFREHE O & T MB8T5 58875 H 5\ 3R
ALY A A 7EHEFR TOSIFACH AR OMER, BB
BRFER - TR E R FERE L TRA VIR O
LEBEHIET

(1) ~(5) SCHkRAr, BMARROMER: S8k - 7— ¥ Uk

EDFEN
(6) HHEHEEOERE L OHE (155 50 T—FfT
Jo)

(7) HHHREEFOIE
(8) HiEERDFEN

4 FHETE
WEEFT b LR OERETREGIICEHIL, 85 %
HIET %o

5 BELOISER
BRI O Z G B B ) 2 HHNIC TR LT
CTEHNET Lo BEMHBRIO SRR LE R HEEFI 12
DWTIE, BMHGRIMOZ ANE EIFEEERE) LA
5L BIBICEL Cd, FRNICHEFHERMOZI ANE
BLoma#zfr) 2 &

6 IEEENEE (FE -85 DiER
FOBGEOEEIEE 1TV, FERIF PR L CHis s &
LT A2 &,

7 BHE - -£EE
FAHLHE ORI 2 Lo

Ty

AV5—=22vT (EREmRER.

Internship (Overseas type; Company type)

= Sat)
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